Managing risks is an important part of growing up. Young people must decide whether to do things that they do not like (e.g., homework) in the hopes of getting things that they do (e.g., good jobs). They must also decide whether to avoid doing things that they do like (e.g., drinking heavily) in order to reduce the risk of outcomes that they do not (e.g., auto accidents). Making these decisions effectively requires accurate assessments of the probabilities of uncertain events occurring in their lives. As a result, risk perceptions play a central role in many psychological theories of adolescent development and health behavior (e.g
expected return on that investment. Thus, education should be more valuable to teens who expect it to increase their chances of employment and who expect to live long enough to reap those rewards (Dominitz and Manski 1996) .
The present study reports the expectations reported by teen respondents to the 1997 National Longitudinal Study of Youth (NLSY97; Bureau of Labor Statistics 1998; Center for Human Resource Research 1998), regarding 18 significant life events. The questions were formulated in order to allow comparison of answers with public health statistics. The set of questions was designed to evaluate teens' usage of the probability response mode as well (see also Budescu and Wallsten 1995; Dominitz and Manski 1997a, 1997b; Quadrel, Fischhoff, and Davis 1993; Yates 1990 ).
The overall NLSY97 question pool reflects the work of many investigators, specialists in the topics of NLSY97's many modules. These expectation questions were administered to 15-and 16-year-olds, using computers brought into respondents' homes. Its questions were refined through one-on-one focused interviews with a diverse group of Pittsburgh-area teens.
Method sample
The NLSY97 is designed to be representative of the U.S. population, with black and Hispanic youth being oversampled. Eligible teens were identified in screening interviews that reached 93.8 percent of housing units selected in a stratified multistage area probability sample. Of those eligible, 91.7 percent were eventually interviewed (Bureau of Labor Statistics 1998).
A total of 3,544 adolescents, born in 1980 and 1981, received the expectation questions analyzed here. According to self-reports, 50.4 percent were male; mean age 15.8; 34.2 percent currently employed; 94.9 percent currently enrolled in school (mean grade 9.9; 90.2 percent in public school); 98.4 percent never married; 98.8 percent living with parent or guardian; 74.3 percent living in a house (13.5 percent in an apartment, 6.2 percent in a trailer, 5.1 percent in a townhouse or condo); 49.0 percent white, 26.7 percent black or African American, 20.8 percent Hispanic, and 3.5 percent other. All item response rates were above 97 percent.
response mode
The expectations module opens by explaining the probability response mode. Its wording was designed to encourage using all values on the 0%-100% response scale, including the extremes and nonround numbers. The questions used an open-ended response mode, requiring respondents to produce their own numbers. Doing so increases the chances of respondents sometimes using "50" to express epistemic uncertainty (i.e., "fifty-fifty"), rather than a probability (Bruine de Bruin et al. 2000; Fischhoff and Bruine de Bruin 1999) . Also, any reluctance to produce noninteger values (Poulton 1989) could affect the use of probabilities between 0%-1% and 99%-100%. The substantive conclusions are robust to the extreme measure of excluding all 50s, as though none reflected numerical probabilities. Table 1 presents questions and summary statistics.
Results
1 For responses to each question, our data analysis considers (a) the picture of teens that they present, (b) their accuracy, and (c) their consistency with related questions on other modules. One strength of NLSY97 is having such questions, developed independently by domain specialists and placed elsewhere on the survey (reducing any pressure for consistency). We also consider correlations across judgments, looking for method variance. Future waves of NLSY97 will allow evaluating individual respondents' predictions. This initial cross-section allows only comparing overall predictions with statistics for similarly aged individuals (assuming that the present cohort will fare like its predecessors).
warm-up
The first two questions, on the prospects of eating pizza and contracting flu during the year ahead, were designed to ease respondents into the task and to see how they used the response mode on low-involvement topics. In both cases, they reported reasonable beliefs, including a willingness to use extreme response mode values.
schooling
Respondents overwhelmingly expected to be in school a year hence, with a mean probability of 92 percent and a median and mode of 100 percent. These are reasonable aggregate estimates, considering that 95 percent of the teens in this sample reported being currently in school. Teens not in school gave appreciably lower probabilities ( : 45.7 percent vs. 94.5 percent), producinḡ x 1. These appear in appendix A. The order of the questions has been rearranged to facilitate the exposition. The actual order is indicated in table 1. These variations should not affect our interpretations. We have dropped one question from this analysis: "What is the probability that you will get seriously drunk in the next year?" Unfortunately, we do not know how teens defined "seriously drunk," making it hard to interpret their responses and compare them with public health statistics. The mean was 20 percent; the median and mode were 0 percent (the response used by 59 percent of the sample). The sources of the statistical estimates are provided in appendix B and in an appendix available from the authors and in the online edition of Public Opinion Quarterly. There is some imprecision in the statistical estimates and in their match to the survey questions. Our comparisons reflect this uncertainty. Note.-Actual question order was 2, 1, 3, 6, 7, 9, 10, 13, 14, 16, 4, 15, 11 and 12, 17, 5, 8 . The "seriously drunk" question (see n. 1 above) came after no. 10.
a The sources of these statistical estimates are described in appendix B and in an appendix available from the authors and in the online edition of Public Opinion Quarterly. a rank order correlation (g) of .87 between current school status and future school expectations.
2 These probabilities were correlated positively with selfreports of the "percent of peers who plan to go to college" ( ) and g p .29 negatively with the "percent of peers who have cut classes or school" ( ), further suggesting their reasonableness as expressions of reg p Ϫ.15 spondents' beliefs.
Respondents had similarly high expectations of achieving a high school diploma by age 20 ( p 93 percent). These were higher for students currentlȳ x in school than for those who were not (95.1 percent vs. 60.9 percent; g p ); they were correlated with peers' college plans ( ) but not with .76 g p .24 peers' tendency to cut classes ( ). These judgments represent modest g p Ϫ.03 optimism (compared to the 84 percent completion rate of current 20-yearolds), but much less optimism than that for predictions of earning a 4-year college degree by age 30 (where the mean judgment is over twice the current rate: 72.8 percent vs. 30 percent). The college-degree judgments were sensibly higher for teens now in school than those no longer in school ( p 74.7 x percent vs. 37.1 percent;
). They were also correlated with other g p .64 plausible indicators: highest-level math class taken ( ), number of math g p .29 classes taken ( ), and percent of peers seen as planning to go to college
Respondents reported a mean probability of 59.8 percent for working 20 hours a week in a year's time if in school then, and 79.9 percent if not. Both means are higher than current youth employment rates. Each correlated sensibly with other responses: working for pay in the past week ( , .25, g p .21 for teens currently in school and not, respectively), currently wanting a job ( ; n.s.), and having had paid employment since their fourteenth g p .33, .05 birthday (
). The mean probability of working at age 30 was very g p .20 ,.29 close to current rates of labor force participation (92.3 percent vs. 91 percent). These predictions correlated well with educational expectations (gs: in school in a year, .40; diploma by 20, .54; college degree by 30, .33).
fertility Almost three-fourths of the (female) respondents assigned a 0 percent chance to getting pregnant in the next year. The mean probability of 6.3 percent is close to the estimated rate for women of this age. Respondents' higher mean probability of being mothers by age 20 was also close to the statistical estimate (26.3 percent vs. 23 percent). As seen in table 2, these judgments were con-2. With such large samples, correlations as small as are statistically significant at r p .07 . Unless otherwise noted, all reported statistics pass this level. Due to (often extreme) a p .001 departures from normality, rank correlations were chosen to analyze the data. Goodman-Kruskal g was selected over other rank correlations because of its superior properties for dealing with ties, common in these data. sistently and sensibly correlated with responses to other fertility-related questions.
Male respondents assigned higher probabilities to the fertility events than did the females. Although much higher than the statistical estimates, these judgments correlated sensibly with other NSLY97 items (table 2).
Blacks and Hispanics had higher expectations of pregnancy in the next year and of parenthood by age 20 (3-4 percent difference in means for females, 6-8 percent for males). The gender difference came predominantly from these groups.
crime These teens saw, on average, a 15 percent chance of being victims of a violent crime in the next year, with about 40 percent seeing no chance at all. Although no NLSY97 question asked about prior victimization in these terms, 19.2 percent of respondents reported having been targets of repeated bullying before age 12, while 18.2 percent reported having been threatened at school at least once. One national survey (RAND 1998) estimates a 10 percent incidence, close to the teens' mean judgment.
On average, these teens estimated a 10 percent chance of being arrested (rightly or wrongly) in the next year (with half seeing some chance) and a 5 percent chance of serving time in jail or prison during the 4-5 years between the interview and age 20 (with a third seeing some chance). Both are overestimates, the latter by a large degree. These expectations had sensible correlations with other NLSY97 crime-related questions: gs in the .35-.46 range for self-reported past criminal behavior; in the .12-.23 range for estimates of peer gang membership and illegal behavior. There were strong correlations (r) between predictions of being arrested (.53) and serving time (.45). Expectations of being arrested and serving time were even more highly correlated (.67).
Victimization expectations were modestly lower for whites (2-3 percent difference in means) and for females (1-3 percent) in each race/ethnicity group. Black, white, and Hispanic females gave similar mean probabilities for arrest in the next year (6-7 percent) and jail by age 20 (3-4 percent). Mean probabilities of arrest were much higher for white and black males than for comparable females (by 11.2 percent, 17.6 percent, respectively), but not for Hispanic males (5.5 percent). Mean probability of jail by age 20 was higher for males in the white, black, and Hispanic groups (by 5.9 percent, 7.2 percent, and 10.2 percent, respectively). mortality Figure 1 shows the probabilities given to "die from any cause-crime, illness, accident, and so on," either "in the next year" (1a) or "between now and when you turn 20" (1b). The means (18.6 percent, 20.3 percent, respectively) are much higher than the statistical estimates. The medians are about half as large (10 percent in each case), with much of the difference reflecting the relatively high rate of 50s. As noted, some "50" responses may express epistemic uncertainty rather than numerical probabilities (with teens not knowing what to say or not wanting to think about it). Nonetheless, such judgments are not 0 percent (a response used by 30.2 percent and 26.1 percent of teens). Eliminating all 50s reduces the means to 11.0 percent and 12.5 percent (and both medians to 5 percent). Across groups, 1-year means ranged from 15.4 percent for white males to 22.4 percent for black males and females.
Mortality judgments for the two time frames were highly correlated (r p ). The small difference (1.7 percent) between means for death in the next .79 year and by age 20 suggests a feeling of vulnerability without a clear temporal context. In the 37.4 percent of cases where the two judgments differed, 66.2 percent were larger for the longer time period, indicating some ordinal consistency. These judgments were weakly correlated with plausibly associated questions. Correlations (g) with self-reports of current health, smoking and A, "What is the probability that you will die from any cause (crime, illness, accident and so on) in the next year?" B, "What is the probability that you will die from any cause (crime, illness and so on) between now and when you turn 20?" Almost all responses in the 41-50 percent range are 50 percent (96.7 percent for die in next year, 97.8 percent for die by age 20). Shaded regions represent responses of "100 percent." drinking experience, attacking someone, seeing someone shot, and estimated percentage of friends belonging to a gang were all in the .07-.14 range. 52), and college degree by 30 (.44). These factors might be called "physical risks" and "career risks," respectively.
There was no overall probability factor. Moreover, correlations with the flu question, which might capture a probability response bias, were all small ( ). The two questions about working next year were correlated with r ! .14 one another ( ), but little else. r p .29 parents For most teen respondents, one parent answered seven expectation questions regarding that teen. Parent and teen response distributions were quite similar, in terms of means, medians, standard deviations, and use of "50." Parents shared teens' generally high expectations for educational accomplishment, with no significant difference between mean judgments for being in school in a year and having a diploma by 20.
3 There were also strong correlations between the judgments of paired teens and parents, declining slightly as the time period increased (r p .71, .65, and .51, for being in school in one year, having a diploma by 20, and having a college degree by 30, respectively). Parents gave lower probabilities for their teens working in a year (46.2 percent vs. 59.8 percent), but similar ones for the teens working at age 30 (94.1 percent vs. 92.3 percent). Parents gave lower probabilities than teens for parenthood (15.2 percent vs. 17.8 percent) and incarceration (3.4 percent vs. 5.3 percent). Parent-teen correlations for these last four judgments ranged from .30 to .37. Thus, despite some modest differences, parents and teens generally showed similar beliefs and response-mode usage.
Discussion
These teens show reasonable beliefs about most of these significant life events. They are moderately optimistic about some and moderately pessimistic about others, compared to statistical estimates. Their beliefs are, in general, sensibly related to other aspects of their life experiences. Nonetheless, the teens greatly overestimate their chances of death in the near future.
Before taking these probability judgments literally, it is appropriate to consider the evidence that these data provide regarding the validity of the response mode (supplementing previous evidence). The following results increase confidence in its ability to capture teens' beliefs.
a) The relative accuracy of most aggregate estimates (assuming that teens have relatively accurate beliefs, waiting to be captured by an appropriate response mode).
b) The lack of a general probability factor in the factor analysis (indicating no stable individual-difference tendency to give high or low probabilities).
c) The emergence of two interpretable factors, suggesting the clustering of beliefs regarding good (or bad) outcomes of career and physical events.
d ) The sensible correlations between probability judgments and responses to related questions in other NLSY97 modules.
e) Respondents' use of the entire response range, providing consistently high responses to some questions and consistently low ones to others.
f ) Gender and race/ethnic differences that seem to reflect social realities. All these patterns support interpreting the response mode as capturing relatively well articulated ordinal beliefs. Items a, b, and e support its validity as an absolute scale.
Reasons for caution include: 1. The 50 blips, indicating an inability or unwillingness to give "proper" probabilities on some questions (beyond admitting the possibility of the event occurring).
2. The relative insensitivity of mortality judgments to time frame, with similar estimates for dying in one year and by age 20.
3. The evaluation of accuracy by comparing aggregate responses with statistical estimates, rather than by individuals' predictions with their own future progress (as will be possible when later waves of NLSY97 are complete).
4. The assumptions that these teens will have lives like their predecessors, when treating current statistical estimates as the evaluative standard. Perhaps these teens will achieve college degrees by age 30 at twice the rate of current 30-year-olds. 5. An anonymous reviewer has suggested transforming the data so as to render the relationship between the mean probability judgments and statistical estimates linear. We are reluctant to do so for several reasons: (a) the number of data points is small, (b) the events were not selected with item-response curve analysis in mind, and (c) doing so would ignore what respondents had told us, regarding a response mode that we presented with an absolute definition (and which has
If we take these probability responses at face value, then the following picture emerges: generally speaking, these teens are optimistic about mastering career challenges. They expect to stay in school, secure degrees, get jobs, and delay pregnancy. For the short run, these expectations are relatively similar for both genders and for all three race/ethnic groups. As the time period lengthens, however, expectations diverge, with males, blacks, and Hispanics seeing less chance of success. Conceivably, the social realities of discrimination and limited opportunity carry greater weight for longer-term predictions, while personal hopes (or illusions of control) dominate the short term. These teens accurately estimate the risks of crime victimization, while overestimating the risks of incarceration; group differences are in the appropriate direction, although not necessarily of the appropriate magnitude.
Nonetheless, members of this representative sample of U.S. teens greatly overestimated their risk of dying in the near future. Moreover, these judgments were relatively insensitive to question wording (1 year vs. 4-5 years) and teens' personal circumstances, unlike the other probability judgments, which were sensibly related to questions in other NLSY97 modules. Using a similar methodology, Hurd and McGarry (1995) found adults to have relatively accurate mortality expectations, suggesting something special in how teens relate to these questions.
Speculatively, we offer the following account for these results: teens are doing what they can to manage their lives and see them as relatively under control. Yet, over all this hangs a feeling that their world is out of control, so much so that they could die in the near future. More than two-thirds of respondents assigned a nonzero probability to that possibility, with means of about 20 percent (and medians of 10 percent). The size of those means reflects many 50s, some of which may express epistemic uncertainty rather than numerical probabilities. However, even if they are not to be taken literally, these responses still suggest uneasiness about the future-as being too difficult or threatening to consider in detail.
If this account is accurate, then we might amend the common account of adolescent risk taking: teens may take risks, in part, because they underestimate the probability of things going wrong (as do adults). But they may also take risks, in part, because they underestimate what is at stake, as a result of overestimating the risk of dying. That is, they take risks not just because of an exaggerated feeling that they are not going to die, but also because of an exaggerated feeling that they are not going to live.
been treated as such in many other studies). However, we present some suggestive results for those comfortable with such transformations. For the full set of 17 events, the R 2 between mean judged and statistical probabilities is .87 for the untransformed data and .93 for a cubic transformation, designed to fit the apparently S-shaped curve. Removing the two mortality questions, which seem anomalously inaccurate, has little effect on the fit of the equations.
Appendix A Probability Question Instructions
Each of the next set of questions will ask you for your best guess at the chance that something will happen in the future. You can think of the percent chance that some event will occur as the number of chances out of 100 that the event will take place.
If you think that something is impossible, consider it as having a 0 percent chance. If you think the event is possible but unlikely, you might say there is a 3 percent chance or a 15 percent chance. If you think the chance is pretty even, you can say there is a 46 percent chance or perhaps a 52 percent chance. If you think the event is likely, but not certain, you might say there is a 78 percent chance or a 94 percent chance. If you think it is certain to happen, give it a 100 percent chance. Just to make sure that you are comfortable with the scale, I'd like you to do a few practice questions, and explain your answer to me.
What do you think is the percent chance that you will get the flu sometime in the next year?
What do you think is the percent chance that you will eat pizza sometime in the next year?
Think about yourself one year from now. The first questions concern what you expect to be doing then, in terms of school and work.
What is the percent chance that you will be a student in a regular school one year from now? [A definition is provided for respondents who ask what is meant by "regular school."]
